We claim: 

r 



1. A surgical staple 



a base having at least one substantially planar surface, 



a flange bendably joined 
one substantially planar surface adapted 
base, 

a pin bendably joined to 
a needle removably joined 



comprising: 



o one edge of the base and having at least 
1o cooperate with the planar surface of the 



the base at an opposing edge, and 
to the pin and comprising a suture needle, 



wherein the base and the flange each 
secure on the pin portions of tissues tpfbt 
an artery. 




Laye-xoe^erating surfaces to contact and 
joined together or portions of a graft to 



2. A staple defined in 
to be releasably engaged \vith an associ 



claim 1 wherein the ba^ens configured 
applying instrujrfent. 



3. A $urgical £taple for securing portions of tissues together or 
portions of a graft to a ti&u^comprising: 

base means having at lejast one substantially planar surface for 
securing tissues or grafts, 

flange means bendably jtined to one edge of the base means and 



having at least one substantially plana* 



surface for cooperating with the planar 



for holding tissues or grafts, and 



Attorney Docket No.: GDNR9003HED/BIM 
bim/gdnr/9003.002 



surface of the base means to secure tissues or grafts, 

pin means bendably joined to the base means at an opposing edge 



-42 



01/09/97 1:06 pm 
01506.001 - [PA] 27732.1 



needle means removably joined to the pin means for piercing tissues 
or grafts and comprising a suture needle, wherein the base means and the flange 
means each have cooperating! surfaces to contact and secure on the pin means 
portions of tissues to be joined [together or portions of a graft to an artery. 



4. A staple defined in claim 3 wherein the base means includes 
means for releasably engaging ai^ associated applying instrument. 

5. An instrument for applying a surgical staple comprising: 
an elongated shaft having-adistal end portion, 
a staple holder m^mbef at the djstal end portion adapted to engage 

a staple having a base having at lea& one substantially^jflanar surface, a flange 
bendably joined to one edgp of the basd aiid havine^ieast one substantially planar 
surface adapted to cooperate with thelplanar surface of the base, a pin bendably 
joined to the base at an obposing edge(\and a needle removably joined to the pin, 
and comprising a suture 

a staple forming memberi at the distal end portion adapted to bend 
the pin over a substantial portion of the base and to bend the flange over a 
substantial portion of the pin, so that tha staple is substantially closed, and 

a handle having a control fojr actuating the staple forming member. 

6. An instrument defined in claim 5 wherein the elongated shaft 
has a length and width adapted to use in minimally invasive surgery. 
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7. An instrumeht 
configured to be releasably engaged 
control for releasing the staple after ii 



as defined in claim 5 wherein the base is 
by the staple holder, and the handle has a 



is closed. 



8. An instrument as i iefined in claim 5 wherein the staple holder 
member is also adapted to articulate the (staple relative to the elongated shaft, and 
the handle has a control for actuating aft articulating mechanism. 



9. An instrument as defined in clainrSjvherein the instrument 
further comprises a needle removal memj|er at the distal end ppftion adapted to 
remove the needle from the/pin. 



10. An /instrument a& dfe^edjjv^laim 5 wherein: 
the staple holder member contains at least one staple comprising a 
base having at least one substantially planar surface, a flange bendably joined to 
one edge of the base and having at least one substantially planar surface adapted 
to cooperate with the planar surface of the base! a pin bendably or rotatably joined 
to the base at an opposing edge, and a needle joined to the pin and comprising a 
suture needle, wherein the base and the flange leach have cooperating surfaces to 
contact and secure on the pin portions of tissues tip be joined or portions of a graft 
to an artery. 



Attorney Docket No.: GDNR9003HED/BIM 
bim/gdnr/9003.002 -45- 



01/09/97 1:06 pm 
01506.001 - [PA] 27732.1 




m 



11. An instrument as 
shaft comprising at its distal end portion 
than about 20 millimeters. 



defined in claim JlO^wherein the elongated 
a staple has a maximum diameter less 



12. An instrument fo:* applying a surgical staple comprising: 
an elongated shaft havin ; a dist^eiid portion, 
staple holder means at tpe distal end portion for holding a staple 
comprising base means having at least At e substantially planar surface for securing 



tissues or grafts, flange means bendably 



having at least one substantially/ plana 
surface of the base means to secure tissues or grafts, pin means bendably joined 



to the base means at an opposing edge 



oined to one edge of the base means and 
surface for cooperating with the planar 



for holding tissues oj/grafts, and needle 
s foT"piefcing tissues or grafts and 



means removably joined to fehe pin ri 
comprising a suture needle, ^vherd^m 5 base means and the flange means each 
have cooperating surfaces to contact and secure on the pin means portions of 
tissues to be joined together or portions of a graft to an artery, 

staple forming means asso siated with the staple holder means for 



bending the pin means over a portion o 
over a substantial portion of the pin means 
and 



the base means, and the flange means 
!io that the staple is substantially closed, 



means. 



a handle having control m^ans for actuating the staple forming 
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13. An instrument defined in claim 12 wherein the elongated 

\ ^ 
shaft has a length and width Adapted to use in minimally invasive surgery. 



14. An instalment as defined in\claim 12 wherein the base means 
includes means for releasably engaging the staple holder means, and the handle has 
control means for releasing the staple after it is closed. 

15/ An instalment as^deflned in claim 12 wherein the staple 
holder means includes meaiis to articulate the staple relative to the elongated shaft, 
and the handle has-edntrol means for actuating such articulation means. 

16. An instrument ak defined in claim 12 wherein the instrument 



further comprises needle removal me 
needle from the pin. 



at the distal end portion for removing the 



lent as defined in claim 12 wherein: 
holder means contains at/least one staple comprising base 
substantially planar surface for securing tissues or grafts, 
flange means ben^ably joineJ| to one edg^ of the base means and having at least 
one substantially planar su^fa^ ^or cooperating with the planar surface of the base 
means to secure tissues $k grafts,\pin means bendably joined to the base means at 
an opposing edge for holding tissues or grafts, and needle means removably joined 
to the pin means for piercing tissues or grafts and comprising a suture needle, 
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wherein the base means>ai>ef the flange means each have cooperating surfaces to 
contact and secure ov( A6^nfmeans portions of tissues to be joined or portions of 
a graft to an arte 



18. Anunstrument as defined in claim ^L7 w herein the elongated 
shaft comprising at its disfal end portion a staple has a maximum diameter less 
than about 20 millimeters. 



19. A meth<kHbr attaching soft tissues located in the abdominal 
cavity, chest and retrop^mon^l space and for attaching a graft to an artery in 
these areas comprisi 

providing an instrument for applying a surgical staple having an 
elongated shafp with a distal endmortiflm and having a st^e^forming member at 
the distal enp portion adapted tc/bend portions of a sfafrie, 

providing at leapt ond staple to a staple holder member at the distal 
end of the instrument, the staple comprising a base having at least one substantially 
planar surface, a flange bendably joindti to one edge of the base and having at least 
one substantiaUypIanar surface adapted to cooperate with the planar surface of the 
base, a pin bendably joined to the base at an opposing edge, and a needle 
removably joined to the pin and comprising a suture needle, wherein the base and 
the flange each have cooperating surfaces to contact and secure on the pin portions 
of tissues to be joined together or portions of a graft to an artery. 

incising a patient's tissue td create at least one opening into the 
patient's abdominal cavity, chest or retroperitoneal space, 



Attorney Docket No.: GDNR9003HED/BIM 
bim/gdnr/9003.002 



-48- 



01/09/97 1:06 pm 
01506.001 - [PA] 27732.1 



inserting 
that the distal end is dis 
passing 

or artery and through 



in the 



needle of 



\of 



of the instrument through the opening, so 
patient, 

ugh a portion of one tissue, graft 
a second tissue, artery or graft, and 



actuating the staple forming member to bend the pin over a 
substantial portion of the base and to bend the flange over a substantial portion of 
the pin, so that the staple is substantially closed. 



20. 



The 



£thod defined in claim 19 wherein the method further 



comprises providing a stapjfc j urthepxomprising a base configured to be releasably 



engaged by the staple holder 



and releasing the staple from the instrument. 



21. \ The method defined in claim 19 wherein the passing and 
actuating steps are repeated to apply additional staples. 

22. Tftie' method defined in/ claim 19 wherein the incising step 
creates a small incision/' ahd wherein the insertine/passing and actuating steps are 
performed by minim^y^mvasive surgfcaTprocedures. 



23. The method defined in claim 19 wherein the shaft of the 
needle member is passed through a portion of a graft or artery and through an 
artery or graft to form a portion of an artery to graft anastomosis. 



j 



Attorney Docket No.: GDNR9003HED/BIM 
bim/gdnr/9003.002 



-49- 



01/09/97 1:06 pm 
01506.001 - [PA] 27732.1 



24. The method d 
selected from the group consisting 
arteries and the femoral arteries 



25. The mi 
about 2 mm diameter or larj 




in claim 19. wherein the artery is 



Le aorta, the coronary afteries, the iliac 



defined in claim 24 wherein the artery is at least 
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